Glycogen synthase activity in Chinese hamster ovary cells. Studies with wild-type and mutant cells defective in cyclic AMP-dependent protein kinase.
Glycogen synthase (EC 2.4.1.11) activity was studied in cell extracts from wild-type Chinese hamster ovary (CHO) cells and three mutants resistant to cyclic AMP effects on cell shape and cell growth. Based on the capacity of crude extracts to phosphorylate exogenous histone, two of the mutants appeared to have altered cyclic AMP-dependent protein kinase (EC 2.7.1.37) and one of them had apparently normal amounts of kinase activity. Glycogen synthase activity was present in comparable amounts in wild-type and all three mutant strains in a presumably inactive phosphorylated form since activity was virtually completely dependent upon the presence of glucose 6-phosphate. The enzyme could be partially dephosphorylated by endogenous phosphatases and rephosphorylated by exogenous cyclic AMP-dependent protein kinase. Attempts to find culture conditions (e.g. glucose starvation) or cell treatment (e.g. insulin) which might activate glycogen synthase in intact cells were unsuccessful. since glycogen synthase activity present in CHO cells was independent of the level of cyclic AMP-dependent kinase, we conclude that cyclic AMP-dependent protein kinase does not play a critical role in regulating the state of phosphorylation of the synthase.